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MEMORANDUM FOR: | Sivecese of Central Intellivence 


THROUGH : Deputy Director of Central Intelligence 
SUBJECT : Conduct of the FULCRUM Program 
REFERENCE ; a. DDCI Memorandum to DD/S&T, 27 Aug. 1964 


be. DCI Memorandum to DD/S&T, "14 Aug . 1964 


3 


1. Purpose - The follow: ng basic paper has been vre- 


pared in response to *ecent suidelines (Ref. 2.) and (Ref. b. > 


for the conduct of the FULCRUM Satellite Reconn2zissance 
Program by CIA under NRO aegis. It confirms the texnmns of 
rexerence you have established and advances a specific 
management plan for Phase I FULCRUM development for your - 


approval. 


2. Ba ground - -The SULCRUM condépt grew out af 
CIA/DD/SWI In-house studies and a small CIA funded. 
effort at ITEK, designed to explore the potential imvrove-~- 
ment of broad areca, general search photographic satellite 
reconnaissance systems. These studies were conducted 
primarily during the second half of fiscal year 1964 


During May of 1964 2 specific system proposal was put forward — 


for realizing remarkable resolution improvement over the 
present search systcm (CORONA ) While retaining its broad 
area coverage feature, The basic concept is to exploit the 
TITAN IL booster to place a 5, aay pound photorravnic vay. 

i eae directl Rate low earth or it, without the use of 3 
additional rocket stares. The pages eae consist of two 
rotating 6O inch focal cameras to give stereo covernzys at 

a nadir ground resolution of.2 to 4 fect across 2 str. 
360 miles wide. The svacecraft would carry enough fil 
(68,000 £t. of 7 inch EX type 4404) to photogranh approx 
inavely eleven million scuare miles each mission, 2t a 
cost of approximately per launch. A new re-entry 
vehicle must be developed to return this enormous amount 

of fila. | . | asf 
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This concept was examined critically in June 1964 


by & non-government committee under Dr. Edwin Land, who 


-eported that the concept held real promisc. Ie recommended | 
rat it should be vigorously explored as to its detailed 


technical. reliability in a2 Phase I effort during the 4 Pe 


first half of FY 1965. He and his Pancl identified Tour 
Specific areas th:.: must be demonstrated. or analyzed in 


enough depth to support an all out development and flight — | 


> program: 


a. Feasibility of moving the film’ vapidly and 
accurately through the’ cameras. 


er 


w 


| b Stability and noise o7 the vototing camera 
- bearing system, 


7 CG. Compa atibility oz the aaerane: payload weicht 
{i.e@., cameras, film, re-entry vehicle, s spacecraft) 
with the +i etiug Cone any, of the TITAN il Rogen a 


Ge Composition, coupling, and control of the 
' several components of angular nomentun associated with 
the rotating camera and the high speed film supply. 


Dr, Land urged the DCI to move! ahead rapidly in exploring 
these voroblems in a Phase I feasibility effort. - 


Subsequent conversations between Mr. Vance 2nd the | 
Director have established FULCRUM as a vrovor vart of the 
National Recounaissenco Program, to be conducted by the : 
CIA under NRO aegis. They have directed that the TITAN. IIT...” 
be considered as 2 backup to the TITAN II, and that se ee 
additional payload capability be explored +o see how the 
LULCRUN concent aigke be enhanced thereby. With NRO 
concurrence, CIA made of sY 1964 year-end money 
available to start the program. | 





3. Terms of Reference - Reference ‘b. delincates eae § ide- 
lines for the conduct of che Phase I FULCRUM prorran and 


was coordinated with Mr. Vance. This guidance was as follows: 


2. There shall Me no Cornitueds made to the 
contractors to wapeees. past the Phase I feasibility 
effort. | 
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d. CTA is to employ contracto: "5 and engance rue: 


to the fullest possible extent, avoiding unnecessary 


expansion of the DD/S&T staff, 

c. CIA is to reserve as an "in-house" responsibility 
the supervision and guidance of the contractors and 
engineers. 


d. Employment of a systems enrincering cone 


tractor responsible for: (i) devcloping plans, 


specifications, ctc., for all vphases of the project 


On an integrated basis, and (ii) perxorming such 


other functions as DD/S&T may direct. The systems 
engineer could, under DD/S&T direction, assume a 


coordinating and supervision function, put should not 


act aS a prime contractor for the other contract efforts. 
The sclection of this contractor need noe be made 
competitively. 


@e. Competitive contracts with two or more contractors 


to study and demonstrate the filn transport mechanism, 


Pa Contract for camera design and feasibility 
demonstration, which probably. should go to ITEK 
peca DUSE of their own input to the basic FULCRUM concept. 


g. Competitive selection of a Spacecraft design 
study contractor. 


nh. Subsequent instructions included competit ive 
selection of a re-entry vehicle aeeee study contractor . 


4. Reference Be ‘provides that: 


a2. Command, control, supervision and Girection or 
the entire FULCRUM Phase I program is assigned to DD/S&T. 
: be Coordination, liaison, project integration 
and cngineering suvport will be provided to BD/ Best by 
the systems engineering contractor, who will have Cdirect 
access to all other contractors. 4 . 


c. DD/S&T will keep NRO fully and completely 


informed of its progress through regular monthiy 


progress reports and/or priefings, . ‘and will provide 
information copies of contractor work statements to NRO. 


d. DD/S&T will act as the sole point of contact 


_and direction in the government for the FULCRUM 
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ec. Additional funds up to Po ees may be 
commivicd against the DD/S&T plan, as approved by 
the DPCI. As in any such program, the contractors 
Will be reimbursed by CIA as the work progresses, 


subject to the satisfaction of the CIA as to its quality. | 


The NRO will reimburse the CIA for funds expended in 
‘the FULCRUM program in accordance with previous agree- 
ments between My. Vance and the Director. 


: rt. <A specific unit will ke established in DD/S2T 
\ reporting directly to the DD/S&T to manage the FULCRUM 

co and other satellite programs. In consonance with the 
. Director's discussions with the PFLiAB and Secretary 


wcNamara, it should be no larger than | 
“technical people devending on the imnact of othex 
rograms, but may utilize covert support capabilitics 


4 


elsewhere in DD/S&T to accomplish its assigned mission. *).- 


y, 
5. DD/S&T Organization - I have created a Snecial 
Projects Group within DD/SET to handle all new Cia satellit 
seconnaissance programs. This group revorts directly to me 

and is headed by Mr. J. D. Haxey. Wis group now consists 


e 


of MBBICIA staff technical professionals and Mlsupvort people, 


most of whom have been previously involved but are now bein 


brought together in one unit. In addition, we have 


~wcechnical vrofessionals now in our recruiting piveline wh 
‘will be assigned to this group. However, only f—ftcchnical 


veople are focused on the FULCRUM projecys yor se, so that 
we are well within the Director's guidelines to hold down 
whe in-house personnel build up. If anything, we are some. 
what light comparcd with comparable activities, and we will 
probabply eventually grow to fill the authorization 
mentioned by the Director to the PFIAS. Covert supnort 
will be provided by the Office of Special Activities, for 










‘tne time being, and Mr. John Mecwiahon has been assigned to 


vhe Special Projects Group to ensure that contracts, securi 
and communications support. are adeauate to the need. 
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> 


cy 


6. The Special Projects Group will be responsible for . 


the prosecution of the Phase I FULCRUM program, subject 
to my guidance and supervision. They will act as the singl 


point of contact within the Government for the FULCRUM 
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contractor They will cxercise command, control, and 
Speevaden, over the entire prorran re aay mG Wo | ‘ 


* o5° vs 


o responsible for the decisions and actions + shat only 

the Government can take. This groun will prepare ali progres 
reports pe the NRO and yours solz. It will be resvnonsinle 

fOr the proparation of contractor work statem sents, cvaluation 
of proposals and funded efforts, and the final presentation 
of the integrated FULCRUM system concept in this role, 
they will be heavily supnvorted so far as is proper by the _ 
SyStems engineering contractor (see below) we Will roport 
alirectly to then. oe , 


7. The Special Projects SOUND will be exnected to 
examine the technica 1 progress and financial c.:penditures ayae. oh * ! 
of each contractor at least once per month so as to CRSUTe 


fundamental questions relating to the FULCRUN feasibiis: . 
This group will be res ponsible for avproving all contracts 
cud authorizing the release of funds and nayment for sat S~ 
2Cctory wor! It will approve the need-to-know for sccuri: | 
access within the contractor structure and will recommend, ee 
fOr ay approval, FULCRUM clearances Zor other portions of ) 
Government. It will also be responsibie for establishing 
Qoupropriate contact with the Svace Systems Division of <¢he 
Air Force Systems Command, who are presuma Dly the Logica d. 
ee saes for booster and launch facility informat 


= i 
xelevant to the pasic system design and feasibility Cenonstration. 


_ 8. Contracts and Schedules - General - The Phase I 7 : 
FULCRUM Drogran wild Tas avporoxinat eCly Six months and could 
begin on a broad front on the first of September. This 
program is designed to provide in Te ebruary 2965 ali analys 
ana? the working demonstrations needed to Spit Pea Sue 


vuPr 


feasibility of FULCRUM and support a cecision to proceca 


with its development. FEowever, no contrastoyr will yo given. 


2 . “ ‘ —} e ef 
any basis for assumine that a Das Zl procram is autnorized 
Pe] wv 


x should be expected: all work. statements ior Phase I 
1a 
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Q 
aand, if it becomes clear as the vrogran Brogressce — 
either is or is not likely to carry forwaré * AUCLOLegac 

Will be sought from the Director and Mr. Vance to so 2é 
ene contractors so that they will not dissolve premstur 
or continue unecessarily the unusually well qualizticd 
teams who will be engared in Phase I. JA eetailed funds 


and scheduling breakdown is attached. | 
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9, The contractual structure is Civided into the 
components eeceeeee in the Director’ s guidelines: 


a2. Camera design. 

b. Film handling. 

Ce Spacecraft. 

d. Re-entry vehicle. 
e. Systems engineering. 


The subs’ vance of the effort to be conduc? ted under each componen 
and their general terms of reference is outiined below, 
vogcether with the proposed contractors and the anti cinated 
fund ng level. | | 


10. Camera Desien - ITEK has already been given 2 contract 
to establish ane feasibility of the FULCRUM camera 
cesign, which is now partially funded from a Share of the 

provided by the Director (the rest of this sun went 
(co start the film handling work at ITEX). The camera system 
work has several separate tasks, all of which wild run for 
‘the entire Six months of Phase 5 oe | 


gee ‘Optical Design ee ITEK 
nee — oo 
c. Test Facility Design a 
d.  Camora Design w 
e. Program Analysis | | 


% 





'@ are also sponsoring a small GE 220k study at Perkin- 
Elmer to explore citernate optical/camers. designs so that - 
we will be sure thet the eventual ITEK solution TePresenvs | 
“& true optimum. The total cost oz the Phase I camorn studios 
is BRERETONS : epee to be ie approxim ately ; 


_—— 


sia OLG9-S4 


mage 6 





vd ° o. . ie . > 
NERO: > a) ; : ' 3%tiRO” ; 
Carve ‘cory PS. Aa ae 


FR Re OM A8 CRA AON a eee OES EES FO one Ge WE! Gee ne hime peace ~ oe 


ae 


rete ete 2 owen me ones + 


mF a, ry ein Tm - 
e < Fs tt OO A and 


RELEASE Me ea 2011 


i Os bee Film soncling - Wo propose to sponsor two come 
otitive | GOSivN OLLOtS Whose puryvose will be to Cononntrate 


ehat seven inch film can pe: mene tee as ra ‘pid ly and accusavely 


hres 


as required by the FULCRUM camera. One of vhese efforts 

is now begun at -ITEK and partially funded cowa Lwd an expected 
cotal cost of BRM. A second source with previousl 
denonstrated canabilities in this field is STL and we 
provose to negotiate a parailel | contract witn tnem Lor > 

2S soon as possible. th efforts wiil atteunt 

*<O produce an engineering pEoloses pe of the film drive, 

poth of which are to be compa tiblo with tne camera desic: 
and either of which could be used. The toval cost to tac 
Government of this effort is estimated to be . 





12. Svacecraft - We Will' conduct a funded competitio 
Lasting Six wooks in order to provide an objective oasis 


. or selecting a spa .cecrazt contractor to conduct pro iiminary 


design studies during Phase I and to ultimately build tie) 
spacecraft if FULCRUM becomes an approved Phase I PLOLTAM. 
Three contractors have cdguaeterdced aa a genuine capability 

to design xoliable syacccraft: Lockhecd in CORGNA/ARGON/ 
LANYARD: Goneral Eiectric in CANBIT ; and Space Technolosy 
Laboratories in Vela } jocel among ot shexs Our vlan is to 


give each of the three companies a funded proposal contract | 


for RRM on 1 Secptomber, The cetailed work statements 
and contractual letters are now prepared and reacy sor 
wolease. Tne results of these efforts will be evaluated 


durines the last two weess of October ana 2 winner sclLected. 
— 


By 1 November the winner will be awarded a ae design - 

study contract for the romaining three months of Pnase f, 
working then as part of the FULCRUM tcam with DD/S&T ane 
the systems engineering contractor. The total cost of the 
spacecraft design study would then be : 7 
13. Re-entry Vehicle ~.A similar funded competition 
Will be Goncuctca bevween the two vrincipal desicners and 
manufacturers o£ re-entry venicles: General Electric 
and Aveo, Each will be given a six weeks, Scucy 
nroposal contract early -in September, the worx statoxncents 
for which are now being drafted. After the results have 
peen evalusted, the winner will be funded to tho extent of 
for continuing cesign studies as part of the. Fux RUA 
‘Total cos t to =e Government is . 





a 






team. 


14. Systems Engineer ing — We are anxious to establish 


a2 systems engineer cing “contract aS soon 2S DOSS ‘le so. as to 
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“SSSULYG maximum evfectiveness throughout the entire nrocwram, 
frase “4 


fuils contractor would be resyonsible for providing SGneLrad 


+? 


systens engineering and technical management support to 


tue Special Projects Grouv of DD/S&T,. Seeciiceiis. ne 
would be responsible for the budgets governing uesou es 


Gynamic balance, clectrical power, ond expendables (i.e., gas). 
uc would also. provide interface control between the 
contractors and establish a quality and reliability ¢ nyeNnoorsng 
program. ue will conduct analysis to determine what test, 
sssembly and checkout facilities will be required if the © 
program »nrocecds into Puase Ii. He will also bo xcsvonsipnle 
for generating and/or checking detailed launch vehicle | 
porformance criteric ee pene guidance VECULACY , GUC.) 

which in turn will be furnished to the Air Force. Stould 

the program proceed | eee Puase Ii, the role of this contractor 


- would broaden to include actual assembly and cneckout of 


the various payloads as they arrive at the launch site © 
from the contractors. The SE cont ra. tor will have fuil and. 
continuing access to all phases of the FULCRUM eifoxts in. 
the component contractor faciliti es. 

15. We have estimated that this éoneenn systens 
enginecring effort snould consist of a full time extfort by 
approximate lyl technically qualified people. With adecuate 
computer/sinulation support, this amounts to anor vomdnatoly | 

for the five month period petween. 1 Sentemb S07 19 
and the end of Phase I. ’@ have examined the fimas aQucasie 
for this role ond feel that STL is aimost uniquely well 
qualified. oe has by a wide mea rgin the most system 
engineering experience, dating back to the beginning of 
the ballistic Ricette program in 1954, They nave alrcocady 
ooo rated an ability to function in 2 supporting technical 
management role to the Government. i therefore proprese to 
utilize the Director*s provision for G source in tuis 
crucial arca and proceca as soon as Lole to establish 
such 2 contract. This effort plus tic costs 
listed above integrate uv to which is recuested 
in addition to the already provided. 
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16. Conciusion — Approval of the above terms of reference 
Lan SIE REEeEe Ente wee ’ 
and program pian is requested. | \ 3 





ALDERT D: WIEZLON 
Deputy Director 
for 
Science and Tecnnolosy 








